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1.2 Calculating Limits Algebraically

Standards :

MCA 1

MCA 1a

MCAZ

MCAZA



This was created by Keenan Xavier Lee - 2014. See my website for more information, lee-apcalculus.weebly.com. 

# Calculating limits Numerically & Graphically

Let's consider
lxim 3×-4 .

1

:

a ¥oif¥k:µ o*¥¥i¥so
IX.

1.1 -

: 7

- 1 •

: :
evaluating lxinggex -4 = -1 because as x approaches 1 ( on both

sides)
, they . values

' ' tend to go
"

to -1
.

n@ Calculating Limits Algebraically

Consider
king

,

}x . 4
.

when we evaluate ft )
,

we get

fat = 3111-4=-1
.

Wndus€ kjm±3x -4 = FH )
.
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DirectTvPropertt

Suppose fk ) is a polynomial or rational function & (a) is in the
domain of f ,

then
Lim f (× ) = f la ) .

x a

Direct Substitution Property :

• involves substituting (a) in for × into flx )
.

. is valid for all polynomials & rational function with non - ten
denominators

. will work for all polynomial & rational function as long as 1al is

in the domain
. Functions with this direct substitution properly are called continuous at

Xa
.

[ Examples]
�1�

lgdgzx - 1 = (2) - 1  =  1
.

�2�
ljhggx - 3×+7  = (612-316)+7  = 25

,

�3� ginsMIX =
' SHI 's = I = 4

.
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Sometimes
,
there are going to be times where the direct substitution

property does not work initially :

example king xE,txtt=ny±yt÷ = : thjsatihapttnsanontfmben
.

When this form occurs to ) after using the direct substitution
property , we need to manipulate the limit expression to where we

will be able to use the direct substitution property .

There are 4 techniques to manipulate limits :

�1� Factoring �2� Expanding �3� foemnTigar �4� tfhuhdolhjnbgate

�1� Factoring Method involves factoring & eliminating .

Example] tiny 'txt¥=l3tj.tY'# = :
lim x2-4¥
× } × - 3

= lim

txt
) ( x - 1)

x 3¥1= him
× - 1⇒

(31-1
=  2

.
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�2� Expanding Method involves expanding & simplifying .

[Example ] fino Hthtjtt = K¥-16 = 16106 = Qo

Lim (4th ) 2-16

h ¥
l%16t8hhtt16

= hnjno 8k¥
'

= him

hf8th )h⇒-
kin 8th
h o

= 8 t ( 0 )

= 8
.
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�3� Common Denominator involves getting common denominator

Example ]h±x¥hn]= ¥001 = do

him,o¥± =÷n,

t%£*hs*iiT =¥

}p÷hj - Gtht
= bingo

h3l3t÷
[Yo 3.4¥

313¥
h

Him IT
. h

h o 7*3

=wgo¥#÷

him
. TTFI' E

thing In
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�4� Multiply by the Conjugate

Example] !±mF¥t=F¥=F
key 'T¥aF⇐i÷
= lynx 1×+4 - Txt +35×+27-9

#) ( # '
+3 )

= 4mi XT
x 7 ( x -71 ( TEI +3J

= tentx#*#hxFI+I=tFt÷t⇐
- ÷FTI +3

= ÷3

= 1-6
.



Absodutevaleenctims

Let's consider ftxkkl ,

Absolute value is a piecewise function .

fcx ) = { × if xzo
- × if × < 0

.

[Example]
king k¥ 1×-21 ={

1×2 ' it × 22

4×-2) if × < 2

dYcK¥hi ni'k¥=tea 't  =
. 1

¥n*K¥ text K¥5 = then ⇐ 1
.

so
, tnjz K¥ =D

. NE .


